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Retrovirus from the HIV group and its use 

[001] This application is a continuation of U.S. 
application No. 09/109,916, filed July 2, 1998, now allowed, 
which is a divisional application of U.S. application No. 
08/468,059, filed June 6, 1995, now U.S. Patent No. 5,840,480, 
issued November 24, 1998; which is a divisional application of 
U.S. application No. 08/132,653, filed October 5, 1993, now 
abandoned; the disclosures of all of which are incorporated 
herein by reference. 

[002] The present invention relates to a novel 
retrovirus from the HIV group, as well as to variants or parts 
thereof which contain the essential properties of the virus. 
A process is described for culturing the retrovirus. The 
invention furthermore relates to the isolation of this 
retrovirus and to use of the virus,, its parts or extracts for 
medicinal purposes, for diagnostics and in the preparation of 
vaccines. 

[003] Retroviruses which belong to the so-called HIV 
group lead in humans who are infected by them to disease 
manifestations which are summarized under the collective term 
immunodeficiency or AIDS (acquired immune deficiency 
syndrome) . 

[004] Epidemiological studies verify that the human 
immunodeficiency virus (HIV) represents the etiological agent 
in the vast majority of AIDS (acquired immune deficiency 
syndrome) cases. A retrovirus which was isolated from a 
patient and characterized in 1983 received the designation 



HIV-i (Barre-Sinoussi, p. et al _ . 

. al., Science 220, 868-871 

U983J). a variant of HIV-i i o j 

£005] a described in wo 86/02383. 

f0053 A second g roup of human immunodef 
was identified in i 98 5 ^ t t I1Glen cy viruses 

" WSSt Africa (Clavel, p et a . 
Science 233, 343-346 U 986] 1 „ * " ' 

H986]) and designated human 

immunodeficiency virus type 2 (HIV „ ln 

HIV-2 retroviruses clearlT d L 425) . while 

affinity with simia ^ *> -**±t 

y 1Cil S1 mian immunodef icien™ , • 
PTV , e "ciency viruses (siv-2) t •, 

HIV-1, HIV-2 also leads to AIDS sv^f * 

mub symptomatology 
t006) A further variant 
re[m ,. ant of an *™»nodeficiency 

retrovirus is described in ep-a-0 345 ,„ „ X 

as HIV-3 retrovirus (ANT 70, . designated there 

«oo 7] The lsolation o£ a 

immunodeficiency virus is also described in , 

SePt. 1992, pp. M1 . M2 _ C " bed " La " C « Vol. 3 40 , 

significantly complt he ^ °* ~ 1 ~ — " 

P icates the comparability of the diff 
isolates. For exan.nl e u Afferent 

example, when diverse htv n • . 

compared, high degrees of variability ar. i/T" 

well conserved (B e nn . s . et al . 3176 "^"tively 

et al., science 230, 949 . 9sa ( 

^ ~ - — an appreciably greater d 

of polymorphism in the case of „ IV . 2 ^ 

Nature 324, 631-695 [19861 1 ^ * " 31 ' ' 

stabil-t ■ ThS 3—est degree of genetic 

stability is possessed by regions in the gag and , 
which encode proteins which are e 

are essential for structural and 
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enzymic purposes- Snmo 

' some reoin«^ . 
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»as po ssible to demonstrate ^ *» .«i„«» to this; ^ 
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[010] This patent describes the isolation and 
- characterization of a novel human immunodeficiency virus, 
designated below as MVP-5180/91 (SEQ ID NO: 56) , which was 
isolated from the peripheral lymphocytes of a female patient 
from the Cameroons who was 34 years old in 1991 and who 
exhibited signs of immunodeficiency. From the point of view 
of geography, this retrovirus originates from a region in 
Africa which is located between West Africa, where there is 
endemic infection with HIV-2 and HIV- 1 viruses, and Eastern 
Central Africa, where it is almost exclusively HIV-l which is 
disseminated. Consequently, the present invention relates to 
a novel retrovirus, designated MVP-5180/91 (SEQ ID NO:56), of 
the HIV group and its variants, to DNA sequences, amino acid 
sequences and constituent sequences derived therefrom, and to 
test kits containing the latter. The retrovirus MVP-5180/91 
(SEQ ID NO: 56) has been deposited with the European Collection 
of Animal Cell Cultures (ECACC) PHLS Centre for Applied 
Microbiology & Research, Porton Down, Salisbury Wilts. SP4 
OJG, United Kingdom, on September .23, 1992 under ECACC 
Accession No. V 920 92 318 in accordance with the stipulations 
of the Budapest Treaty. The ECACC is located at the PHLS 
Centre for Applied Microbiology & Research, Porton Down, 
Salisbury, Wilts, SP4 OJG, U.K. The deposit was made on 
September 23, 1992, and was assigned Accession No. V 920 92 
318. The date of notification of acceptance of the culture 
was January 21, 1993. 

[Oil] As do HIV-l and HIV-2, MVP-5180/91 (SEQ ID NO:56) 
according to the invention grows in the following cell lines: 
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. HUT ,8. Jurkat cells , cei66 celis ^ mt _ 2 ^ 
isolation and propagacion of viruses is descrifaed ^ 
the b oo k .. Viral tentitadm in HJV Infection _ Editor 
«arie Andrieu. Jo hn Libbey Eurotext _ is9i „ ^ ^ 
-thods d escri b e d in that publication are by reference 
sublet of the disclos ure of the p _ ent applicatiQn 

[012] in addition to this 

to cms, the virus according to the 

invention possesses a reverse transcriptase which is 
magnesium-dependent but not manganese - dependent . Th i s 

represents a further property possessed ^ 

y possessed m common with the 

HIV-l and HIV-2 viruses. 

toia, m ordar to provide . better understanding of 

differences between the MVP- 518 o /9a (SEQ ID N0;56) ^ 
accor d i„ 9 to the invention an<J ^ ^ ^ ^ 

retr0, T SeS ' — of the retroviruses which 

x^unoceficiency win first of all be ^ ^ 

w.thin the v irus . the »» is located . ^ ^ 

» «™ P-ein subunit s „hich carry the d esi 9 nstion 

P 2< (P for protein, . This lnner cora ^ 

protein cost, which is constructs. fro m P rotsi n p „ (outer 
cere) . and by a 9lycopr o tein coac „ hich> in addition co 
lipids, which originate fro m the host cell, conteins the 

tr ~ a " e Pr ° tein 9P " — coat protein 1 20 (gp 120) 

«- S P I- can then bind to the receptors of the Lt ' 

cells . 

Br^f Description gf ... - r1ll| 

.015, Fi9 ure 1 de picts the arran 9 s m ent of the 9e „ ome of 
retroviruses of the HIV type. 
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i: :~ - - — to the 1.7 

reverse transcriptase for the ™- 

P se tor the retroviruses HIV-l, HIV-2 =„h 
MVP-S180/91. ' nd 

[017J Figure 3 depicts a » ete „ v , . 2 
hiv , • , Pa western blot of MVP-sieo/91 and 

HIV-l. related from German patients. 

■018) Figure « depicts the almost complete nucleic acid 
sequence of the retrovirus HVP-5180/91. 

tOW] Figure s depicts the strategy f or PCR 
amplification, cloning, and sequencing of „VP- 51 80/91 

(0 20) Figure s depicts a comparison of the sequence in 

T 4 ^ *~ »*- U- pck amp" fica ion 

techniques depicted in Figure 5 . Plication 

Figure , depicts a comparison of the amino acid 
sequences of the GSG protein ^ ' 

rgu the GAG protein eeguence ^ e o 

amplification techniques depicted in Figure 5 

of JTl 8 " PiCtS specificities 

of the V3 loop of Hxv-a. „ IV . 2 , and „v P . 51eo/91 

'024! As far as is Xnown, the *« of „ IV viruses - 
Portrayed in a simpiified manner - possesses the following 

" e91 °" S: S °" Called ^ -peats (LTR) at each 

end, together with the following gene regions 

and n.f n-u regions: gag, po l, e nv 

and nef. The gag gene encodes, inter alia, the core orot • 

P * and p 17 . the pol gene encodes, inter alia th 
hr-^r^e, r aIla < the reverse 

transcriptase, the K^e „ and the integrase, while the env 
9 ene encodes the gp „ and gp „„ 9lycoproteinE ^ ^ ^ 
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coat. The nef gene encodes a protein having a regulatory 
function. The arrangement of the genome of retroviruses of 
the HIV type is shown diagrammatically in Figure 1. 

[025] The HIV-1 and HIV-2 retroviruses can be 
distinguished, inter alia, by testing viral antigen using a 
monoclonal antibody which is commercially available from 
Abbott (HIVAG-1 monoclonal) in the form of a test kit and is 
directed against (HIV-1) p 24. It is known that the content 
of reverse transcriptase is roughly the same in the HIV-1 and 
HIV-2 virus types. If, therefore, the extinction (E 490 nm. ) 
obtained in dilutions of the disrupted viruses by means of the 
antigen-antibody reaction is plotted against the activity of 
reverse transcriptase, a series of graphs is obtained 
corresponding roughly to that in Figure 2. In this context, 
it is observed that, in the case of HIV-1, the monoclonal 
antibody employed has a very high binding affinity for p 24 in 
relation to the content of reverse transcriptase. By 
contrast, the monoclonal antibody employed has only a very low 
binding affinity for p 24 in the case of HIV-2, once again in 
relation to the content of reverse transcriptase. If these 
measurements are carried out on MVP-5180/91 (SEQ ID N0:56), 
the curve is then located almost precisely in the centre 
between the curves for HIV-1 and HIV-2, i.e. the binding 
affinity of the monoclonal antibody for MVP-5180/91 p 24 is 
reduced as compared with the case of HIV-1. Figure 2 shows 
this relationship diagrammatically, with RT denoting reverse 
transcriptase, and the protein p 24, against which is directed 
the monoclonal antibody which is present in the test kit which 
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can be purchased from Abbott k • 

<Ag, . ' bel " 9 - th. antigen 

^ SO " Called «* (Polymerase chain react . , 

system has proved to h„ reaction) 

'° have a multiplicity of uses 1„ 
manipulation, and the components which are 
implementing the process can h ^ 
Process It is Purchased. Using this 

the serenes to he amplify are " ^ ^ ~»"~ <* 

<— leotides . prlmers) «V 
synthesis which anneal to a short regie of th e , ^ 
eeguence to be amplify Por „ . nUCleic «c« 

nucleic acids are in t H " CarryinS ° Ut «- test, „ IV 

are introduced together with the „h 

reaction mixture which additionally cont • lnt ° 8 

nucleotide triphosphates The no! " 3 P0l ^rase and 

ine polymerization /n»» 

is carried out for a of A ^^esis) 

for a given fc . me ^ 

are then separated by beating. Afterc 1CaCldst ~nds 
r^i Atter cooling, the 

Polymerization then proceeds once TOre „ ' 

retrovirus according to the invention is an „ IV 7 

-rus, it should be possib2e to » H J" 1 - «V- 2 

Primers which are conserved within the V "°" 
HIV-1 and HIV- 2 viruses s ° f "» 

cruses. some primers of this -u 
Previously heen descrihsd (LaU re. , et 

<1988> 295 - 257 '« * 3 8/39 and s* ea^,, ^ 
1027] It was discovered that use of particular • 
pairs having the following sequence- 
9 a 9 a <S E OI DNO!1): CTACT AGTAC CCTTC AGG 
9a9b <SE0 ID N0 < 2 > > "*« TACAT AGTCT CTAAA G 
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(SEQ ID NO: 4) . CCTTT r.~~. 



or 



p°» (SEQ 1D NO:5) , 

P°" < SE Q ID N0:6) , CCTAC ATa ° GAAT ACO * 

CCTAC ATAGA AATCA TCCAT GTATT G 

POl3n (SEQ ID NO: 71- 1rv-»~ 

' • TGGAT GTGGG TGATG CATA 
Pol4n (SEQIDNO-S). 

. *- ATTGT ACTGA TATCT A 



and 



SK145 (SEQ ID NO- 9) 

°' 9); AGTGG GGGGA CATra *o™ 

— — : m ^™;:zz 

" S " P <SE0 ID "0."). CCAW CAAAT GTTaa 

«0-P (SEQ ID „o- 12) , r MO « AC 

era k- GGCCT GGTGC AATAG GCCC 

com binacion of pol 3 and pol 4 with 

<SE 0 IDNO: 13) .. GTGCT TCCAC 

«■» ^ ^ ~ ~ 

, n , v ' UiJG TATTG ATA 

(Donehower L.A et - al , 

■u.^. ec al . (1990) 7 i • 

— yln9 PCR with _ — ». 33-4. and 

of the MVP- 5180/91 DNA (seq ^ nq a mpllfications 

10281 "° """"cation. .^'^ 

with „i v . 1; possiWy „ * -—"on as 

tat 1 (SEQ ID NO: IS) . 

AATGG AGCCA GTAGA TCCTA 
- 9 - 



•tat 2 (SEQ ID NO:16) : 



TGTCT CCGCT TCTTC CTGCG 



tat IP (SEQ ID NO: 17) : 
tat 2P (SEQ ID NO: 18) : 



GAGCC CTGGA AGCAT CCAGG 
GGAGA TGCCT AAGGC TTTTG 



enva (SEQ ID NO: 19) 

envb (SEQ ID NO:20) 

Sk68 (SEQ ID NO: 21) 

Sk69 (SEQ ID NO: 22) 



TGTTC CTTGG GTTCT TG 
GAGTT TTCCA GAGCA ACCCC 
AGCAG CAGGA AGCAC TATGG 
GCCCC AGACT GTGAG TTGCA ACAG 



5v3e (SEQ ID NO: 23) : GCACA GTACA ATGTA CACAT GG 
3v3e (SEQ ID NO: 24) : CAGTA GAAAA ATTCC CCTCC AC 

5v3degi (SEQ ID NO: 25) : TCAGG ATCCA TGGGC AGTCT AGCAG AAGAA G 
3v3degi (SEQ ID NO: 26) : ATGCT CGAGA ACTGC AGCAT CGATT CTGGG 
TCCCC TCCTG AG 

3v31ongdegi (SEQ ID NO: 27): CGAGA ACTGC AGCAT CGATG CTGCT 
CCCAA GAACC CAAGG 

3v3longext (SEQ ID NO: 28) : GGAGC TGCTT GATGC CCCAG A 

gagdi (SEQ ID NO: 29) : TGATG ACAGC ATGTC AGGGA GT 
pol e (SEQ ID NO: 30) : GCTGA CATTT ATCAC AGCTG GCTAC 



[029] Amplifications which were weak as compared with 
those for HIV-1, but nevertheless of the same intensity as 
those for the HIV-2 isolate (MVP-11971/87) employed, were 
obtained with 



gag c (SEQ ID NO: 31) : TATCA CCTAG AACTT TAAAT GCATG <5G 
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9^9 d (SEQ id No.. 3,) . ^ 

cctoc rocrc casG i« ccc ^ 

common method for detecting, h™ ** (in " mmobl °t> is a 

«» viraa proteins ar£ fr 9 MV a ""^ie s . In ^ 

- —erred to a J^-« * - e lectrophoresls ; m 

th£ '"-'erred proteins are ** Prided wlth 

~r. from t„e pacients ^ into contact ^ 

— the viral proteins ar ; n ;;;"— « a„ tlbodlee 

to tne protelns ~-t. tnese antlbodles ^ 

° nly an » b °«« «Mc h are specif^T^ ^ ^ - h "- 
*— *»• The antlboQies a ^ *~ th. vira! proteins wlll 

"tiantibodiee „ hich , as a e " rende ^ v lsiWe using 
WMCh . coaor reaction *° « 

-» - -dered ^ ^ - 

[0311 tv,- . isiw e. 
The virus Mvp. 5lnn/n 

- — - lbits t wo ^ "» » —« — n 9 to 
di«erences from the HIV , 9nifl «nt. and important 

attribntawe to protein p 24 / 9 ^ ^ h *■ 
° ttS " — ly vlelble and ^ • — -a, b and. 

»• e atron 3 X 1 "^ t0 — - 

Pr0tei " * 25 ' - —times a „ea I d bl e to . 

- Protein p 23 . In ^ — ls attri butable 

virns aocordi„ 9 to th . J^' ™-«.0/ M (SE0 „ 

invention e xhibits two fcands 
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approximately equal strength, corresponding to proteins p 24 
and p 25 . 

[032] A further significant difference exists in the 
bands which are attributable to reverse transcriptase. HIV-1 
shows one band (p 53) which corresponds to reverse 
transcriptase and one band (p 66) which corresponds to reverse 
transcriptase bound to RNAse H. In the case of HIV-2, the 
reverse transcriptase corresponds to protein p 55 and, if it 
is bound to RNAse H, to protein p 68. By contrast, MPV- 
5180/91 (SEQ ID NO:56) according to the invention exhibits 
one band at protein p 48, which corresponds to reverse 
transcriptase, and one band, at protein p 60, which 
corresponds to reverse transcriptase bound to RNAse H. It can 
be deduced from these results that the reverse transcriptase 
of MVP-5180/91 (SEQ ID NO:56) has a molecular weight which is 
roughly between 3 and 7 kilodaltons less than that of the 
reverse transcriptases of HIV-1 and HIV-2. The reverse 
transcriptase of MVP-5180 consequently has a molecular weight 
which is roughly between 4,500 daltons and 5,500 daltons less 
than that of the reverse transcriptase of HIV^l or HIV-2. 

[033] It was discovered that anti-env antibodies could 
only be detected weakly in the sera of German patients 
exhibiting signs of immunodeficiency when the MVP-5180/91 (SEQ 
ID N0:56) virus according to the invention was used, whereas 
the sera reacted strongly if an HIV-l virus was used instead 
of the virus according to the invention. This stronger 
detection reaction was located in the gp 41 protein, in 
particular. In the experiments, serum panels were compared 
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• which on the one hand derived from German patlents ^ ^ ^ 

. other from African patients showing signs of immune 
deficiency. - - 

[034] The abovementioned characteristics are indicative 
of those virus variants which correspond to MVP-5180/Sa «S EQ 
» NCS6, according to the invention. Therefore, the virus 
according to the invention, or variants thereof, can be 
obtained by isolating immunodeficiency viruses from 
heparinized donor Mood derived from persons who exhibit signs 
of immune deficiency and who preferably originate from Africa 

1035) Since the virus possessing the abovementioned 
properties has been isolated, the cloning of a CDMA can be 
carried out in the following manner: the virus is 
precipitated from an appropriately large guantity of culture 
(about l 1, and then taken up in phosphate-buffered sodium 
chloride solution. It is then pellet£d through ^ ^ 

strength, sucrose cushion. The virus pellet can be suspended 
l " 6 " 9Uanidini ™ Florida in 20 m« dithiothreitol and- 0 5* 
Nonidet P.O. csci is added to bring i ts concentration to 2 
molar and the solution containing the disrupted virus is 
transferred to a cesium chloride cushion. The viral RNA is 
then pelleted by. centrifugation. and subseguently dissolved 
extracted with phenol and precipitated with ethanol and 
lithium chloride. Synthesis of the first cDNA strand is 
carried out on the viral RNA, or parts thereof, using an 
oligCdT, primer. The synthesis can be carried out using a 
commercially available Wt and adding reverse transcriptase 
To synthesis the second strand, the RNA strand of the RNA/DNA 
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hybrid is digested with RNase H lt 

Se H ' and the se «nd strand is then 
synthesized using E. coli DNA polymerase I. Munt ends can 
then he produced using X, DNfl polymerase a „ d ^ ^ 
coined to suitable linkers for restriction cieavage sites 
Following restriction digestion with the appropriate 
restriction endonuclease. the cDNA fragment is isolated frm 
an agarose gel and ligated to a vector wnich has previously 

been cut in an appropriate manner. The vector r. . ■ ■ ' 

ins vector containing the 
CDNA insert can then be used for transforming competent E 
coli cells. xne colonies „n ich are obtained are then 
transferred to membranes. l yse d and denatured, and then 
finally detected by hybridization with, nucleic acid labeled 
wrth digoxigenin or biotin. once the corresponding cDNA has 
been prepared by genetic manipulation, it is possible to 
isolate the desired DN A fragments origi„ ating £rom ^ 
retrovirus. By incorporating these fragments into suitable 
expression vectors, the desired protein or protein fragment 
then be expressed and employed for the diagnostic tests. 
[036] As an alternative 

natlve to the stated method, the 

immunodeficiency v irus can be cloned with the aid of PC R 
technolo 9y , it hein 9 possi bIe to use the ahovementioned 
primers . 

C03 71 The similarity between different virus isolates 
can be expressed by the degree of bomology between the nucleic 

1 ° r Pr ° tein Se9U — ^ -ans. for example 

that 50 out of 100 nuclfnti^o 

nucleotides or amano acid positions in the 
sequences correspond to each other Th» v. 

cn other. The homology 0 f proteins 
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is determined by. sequence analysis. Homologous DNA sequences 
can also be identified by the hybridization technique. 

[038] In accordance with the invention, a part of the 
coat protein was initially sequenced and it was ascertained • 
that this sequence possessed only relatively slight homology 
to the corresponding sequences from viruses of the HIV type. 
On the basis of a comparison with HIV sequences, which was 
carried out using data banks, it was established, in relation 
to the gp 41 region in particular, that the homology was at 
most 66% (nucleotide sequence) 

[039] in addition to this, the region was sequenced 
which encodes gp 41. This sequence is presented in Tables 1 
and 3. Table 1 includes DNA SEQ ID NO:37, DNA SEQ ID NO:38, 
and amino acid SEQ ID NO: 39. Table 3 includes DNA SEQ ID 
NO:44, DNA SEQ ID NO:45, and amino acid SEQ ID NO:46. 

[040] The present invention therefore relates to those 
viruses which possess an homology of more than 66%, preferably 
75% and particularly preferably 85%, to the HIV virus, MVP- 
5180/91 (SEQ ID NO:56), according to the invention, based on 
the nucleotide sequence in Table 1 (SEQ ID NO: 37; SEQ ID 
NO:38) and/or in Table 3 (SEQ ID NO:44; SEQ ID NO:45). 

[041] Furthermore, the present invention relates to 
those viruses which possess an homology of more than 66%, 
preferably 75% and particularly preferably 85%, to partial 
sequences of the nucleotide sequence presented in Table 3 (SEQ 
ID NO:44; SEQ ID NO:45), which sequences are at least 50, 
preferably 100, nucleotides long. This corresponds to a 
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length o£ the peptides of at 1 

33, amino acid.. ">* pref «aW y of at 

t042J Th * sequence of the v 
invention differs from ^ ^ ^cording to the 

P«sent invention tJ) P-v 10U s ly knom 

corresponding DNA and a mino acid VlrUSeS ' ^ 

" 3 «*~ - the se gu ence S o7tT S ' C — 

«- invention, the d egre e of delist Vir " S aCCOrdi " 9 '° 

:: e *~ - - ho^cr? 9 estawished * 

" an 8S% denotes, therefore th ^""P 1 *' m °« 

-ich have in at least 85 of ^ n T ~ 
«- -me nucleotides or amino ~ acids 

remainder can be diffe rent ' " Spec "vely. whlle ^ 

t»o essences are compared in " homology, the 

PossiMe numher of nucleotides T 3 ^ ^ 

each other are pl aced in ^ —poncing tQ 

^produced in Pi 9 4 ■ ■ lnve ntion, is 

- -*«. «. presi: r:;^ 3 :;: sec id mo:s6 - - 

P°*sess the seance according fcQ " — es wh ich 

variants thereof wh ich possess a high d " " " b,M, « ^ 

the <* « <s EC „ no . 56 9 ; de9raa ° f h — -th 

Polypeptides and oli 90 p eptldes ^ " -» - P-ein e . 
US6d di agnosticall y or ca „ be em , therefr ° m » h "« can be 

'«« ™* the isolated " VaCCin * S - 

i-nodominant epitopes ^CTVV 
exnthesi.ed. Slnce t(je a " b * ^sned and 

" d SegUenC e of the virus is 
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known, the person skilled in the art can derive the amino acid 
sequence from this known sequence. A constituent region of 
the amino acid sequence is given in Table 3 {SEQ id NO:46) . 
The present invention also relates, therefore, to antigens, 
i.e. proteins, oligopeptides or polypeptides, which can be 
prepared with the aid of the information disclosed in Figure 4 
(SEQ ID NO : 56) and Table 3 (SEQ ID N0:44 ; SEQ ID N0 =4S. and 
SEQ ID NO: 46>. These antigens, proteins, polypeptides and 
oligopeptides possess amino acid sequences which can either be • 
derived from Figure 4 ,seq id NO:5 6) or are given in Table 3 
(SEQ ID NO :46> . The antigens or peptides can possess 
relatively short constituent sequences of an amino acid - 
sequence which is reproduced in Table 3 (SEQ ID NO.-4S) or 
which can be derived from Figure 4. ,SEQ ID NO:S6, . This amino 
acid sequence is at least 6, preferably at least 10 and 
particularly preferabiy at !east 15, amino acids in length 
These peptides can be prepared not only with the aid of 
recombinant technology but also using synthetic methods A 
suitable preparation route is solid-phase synthesis of the 
Merrifield type. Further description of this technique, and 
of other processes known to the state o, the art, can be found 
in the literature, e.g. „. Bodansky, et al . , Peptide 
Synthesis. John Wiley & Sons, 2nd Edition 1976. 

1045) In the diagnostic tests, a serum sample from the 
person to be investigated is brought into contact with the 
protein chains of one or more proteins or glycoproteins (which 
can be expressed in eukaryotic cell lines,, or parts thereof 
which originate from MVP-5180/91 (SEQ ID NO:56) . Test 




Processes which are preferr£d immnof ^ 

immunoenzymatic test processes (e g ELISA o ■ 

le -9- E "SA or immunoblot) . 

; I046J In the immunoenzymatic tests ( 

originating from „vp. 5 ieo/ 9 i (SBQ ID N0 . 56) or g . l "~ 

A>*u.r>b; or a variant 

:.r • r ::r„r,r.r - - - — 

age used in thas context depends to an 
important deqree on fho *- 

the test system and the treatment of the 
m crotiter plates. Serum or dilutions Qf ^ ^ ^ 

He person to be investigate, are then added to the J s o 

the microtiter plates. After a r>^,w 

cer a Predetermined incuban^ 
the plate is washed and specific ■ ^ubataon t ame , 

and specaf lc immunocomplexes are detects 
by antibodies which, bind specif icallv to H dete ^ed 
and which had previousl, been 1 nke t 

horseradish peroxidase alJin e h I ^ ^ 

se, alkaline phosphatase, etc „ r ,„ . 

enzyme-labeled antiaen Tl ' ' 

, , hSSe enz ^" are able to convert a 

colorless substrate Into a strongly oolored product and th 
Presence o £ specific anti-„ IV antibodies can be g her d 
; I v Stren9th * — * -ther optic! 

to-) Even lf the preparation of vaccines against 
immunodeficiency leases is proving to be extremely 
difficult, this virus, too, or parts thereof, i.e. 

immunodominant epiton P c ,• 

epitopes and inducers of cellule 

antigens prepared by genetic man- , ^ 
for d , ■ ■nampulation, can still be used 

for developing and preparing vaccines. 
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[048] Example 1: 

[049] The immunodeficiency virus according to the 
invention, MVP-5180/91 (SEQ ID NO:56), was isolated from the 
blood of a female patient exhibiting signs of immune 
deficiency. To do this, peripheral mononuclear cells 
(peripheral blood lymphocytes, PBL) and peripheral lymphocytes 
from the blood (PBL) of a donor who was not infected with HIV 
were stimulated with phytohemagglutinin and maintained in 
culture. For this purpose, use was made of the customary 
medium RPMI 164 0 containing 10% fetal calf serum. The culture 
conditions are described in Landay A. et al . , J. Inf. Dis., 
161 (1990) pp. 706-710. The formation of giant cells was then 
observed under the microscope. The production of HIV viruses 
was ascertained by determining the p 24 antigen using the test 
which can be purchased from Abbott . An additional test for 
determining the growth of the viruses consisted of the test 
using particle-bound reverse transcriptase (Eberle J., Seibl 
R., J. Virol. Methods 40, 1992, pp. 347-356). The growth of - 

the viruses was therefore determined once or twice a week on 
the basis of the enzymatic activities in the culture 
supernatant, in order to monitor virus production. New donor 
lymphocytes were added once a week. 

[050] Once it was possible to observe HIV virus 
multiplication, fresh peripheral lymphocytes from the blood 
(PBL) of healthy donors, who were not infected with HIV, were 
infected with supernatant from the first culture. This step 
was repeated and the supernatant was then used to infect H 9 
and HUT 78 cells. In this way, it was possible to achieve 
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Permanent Production of the 

— deposited with lm ™n°defi clency _ 

Wlth th e ECACC under » e vir "s 

t«Ml Ejtarapae un °«No. V 920.M 3a8 . 

IM « bailed Weste ra Wot or . 
• « andard mecho<J fM o r lmmunoblot is ^^^^ 

— a i» accordance ^ v arlous Eera 

""^ -t .1. in Virol h "» — ou re d e scrlbed by 

this. sera from Germa « pp. 11 . 23 . Jn 

wWch had been obtained P f - e oo mpared wlth 

-su lts were oota in e d: '»» *ol lowlng 



_V£rus__type 
HIV-i, virus 

isolated from 

German patients 



_2 e £rnan__sera 
strong reaction 



MVP-SlSO/Si (SEQ ID no 

NO.-ss) taction to 

weak reaction 
using gp 41 



-^^l^ansera 
strong reaction 
using gp 41 



strong reaction 



<°«J ^e results presented ai >o 
VlrUS ° f type isolated d f abOVe ^nstrate that a 

-ssi bly , if used - PatlentS - 

P-ide unamoiguo^ resulfcs 9 Actions, fail fco 

VirUS —ponding to TO . 5l80/ * ^ ^ ^^c ted with . 
- —n. It is as _ 8 - - - *,.„ according to 

d6teCted »** - virus according to ^ ^ 

Possess at least about 85% h , ^ 

— ' - - virus accorZ °:' t r Sed * ^ ^ 

9 the lnv ention. 
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[054] Example 3: 

[055] Further Western blots were carried out in 
accordance with the procedure indicated in Example 2. The 
results are presented in the enclosed Figure 3. In this test, 
the viral protein of the immunodeficiency virus MVP-5180/91 
(SEQ ID NO: 56) according to the invention, in the one case, 
and the viral protein of an HIV-1 type virus (MVP-899) , in the 
other, was fractionated by gel electrophoresis and then 
transferred to cellulose filters. These filter strips were 
incubated with the sera from different patients and the 
specific antibodies were then rendered visible by a color 
reaction. The left half of the figure with the heading MVP- 
5180 shows the immunodeficiency virus according to the 
invention. The right half of the figure shows a virus (MVP- 
899) , which is an HIV-1 virus, isolated from a German donor. 

[056] In Figure 3, the same sera (from German patients) 
were in each case reacted with two respective filter strips, 
the numbers 8 and 26; 9 and 27; 10 and 28; 11 and 29; 12 and 
30; 13 and 31; 14 and 32; 15 and 33, and 16 and 34 indicating 
the same sera. Sera from African patients were employed in 
the Western blots having the numbers 17 and 18. The numbers 
on the right hand margins indicate the approximate molecular 
weights in thousands (KD) . 

[057] Figure 3 shows clearly that sera from German 
patients only react very weakly with the immunodeficiency 
virus according to the invention in a Western blot using gp 
41. By contrast, sera from African patients react very 
strongly with the immunodeficiency virus according to the 
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'invention. Figure 3 makes it clear, therefore, that when the 
immunodeficiency virus according to the invention is used., 
those immunodeficiency infections can be detected which only 
yield questionable, i.e. not unambiguously positive, results 
when an HIV-1 or HIV-2 virus is used. This option for 
detection can be of far-reaching diagnostic importance since, 
in those cases in which only questionable results are obtained 
in a Western blot, it cannot be established with unambiguous 
certainty whether an infection with an immunodeficiency virus 
is present. However, if the immunodeficiency virus according 
to the invention can be used to assign such questionable 
results to an infection with a virus of the type according to 
the invention, this then represents a substantial diagnostic 
advance . 

[058] Example 4: 

[059] DNA isolation, amplification and structural 
characterization of sections of the genome of the HIV isolate 
MVP-5180/91 (SEQ ID NO:56). 

[060] Genomic DNA from HUT 78 cells infected with MVP- 
5180/91 (SEQ ID NO: 56) was isolated by standard methods. 

[061] In order to characterize regions of the genome of 
the isolate MVP-5180/91 (SEQ ID NO:56), PCR (polymerase chain 
reaction) experiments were carried out using a primer pair 
from the region of the coat protein gp 41. The PCR 
-experiments were carried out in accordance with the method of 
Saiki et al . (Saiki et al . , Science 239: 487-491, 1988) using 
the following modifications: for the amplification of regions 
of HIV- specific DNA, 5 fil of genomic DNA from HUT 78 cells 
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. infected with MVP-s.ao/,, (SEQ ID N0;56) into 

"0 ,1 action mixture (0 . 25 ^ P 

' ln each case 1 ^ m 

. primer l and Dn'mpr « 

m Pointer 2, 10 mM Tri«? wm „ 

M9C1 2 , o.001% gelatin, 2.5 units t ' ' 

Elmer) , and ' * P 01 ^"- (Perkin 

Elmer) ) , and ampliation Wag 

with hho f n led out in accordance 

»th the follow^ temperature program; ^ ^ 

aenaturation: 3 ' 9S°r ? » . ^ . 

' 2 ' ^^fication: 90-- 94°C so* 
50", 72»C (30 cycles). ' ° 56 C ' 

T062] The primers used for the PGR and * 

~B were synthesis on . ^ ^ '~ 

« a ^nosearch 8750 

oli 9 onucleotide synthesizer. 

Primer 1 (SEQ in no.^i 

Q ID N0.35) : AGC AGC AGG AAG CAC TAT GG 

' COOrdlnatM £r ° m «*-l.i-.t. HXB2 : hases 7?95 . 7ei4 
corresponds to primer s k 68) (SEQ ID 

2 <SEQ ID "°^> ' «° TTT TCC AGA GCA ACC CC 
(coordinates from HIV-l isolate HXB2 - h 

e bases 8003-8022 

corresponds to primer e nv b (SEQ 1D NO:2Q) 

f0«3, The amplified DNA was fractionated on a 3* 
"Nusieve" agarose a<=i /* 

9 rose gel (from Biozyme) and the amplified 
fragment was then o.f „„,. ^ ° 

(0.09 M Tras bora te, 0.002 M EDTA p H 8 o) ' 
it U f, P 8 ' 0) was added to 

it. After incubatina t-hp n™* / 

9 the DN A/a 9 arose mixture at 70°C f or- n „ 
minutes, and subsequently extras- 

/ h>™ o.d, and 2 vol of pf na r,^i 
1SI , , ethanol and storing at - 20 °c for 

15 , and then subsequently pelleted in - 

y ^ ieced ln a centrifuge 
(Eppendorf) (13,-000 rpm, 10 • 4 ° C ) ™ 

„ • ^ ' } ' The Pelleted DNA was 

dned and taken up in „ atpr „ ^ 

P water, and then, after photometric 



0 



. detection of the DNA concentration ac 260 nm in g 

spectrophotometer (Beckman) 

vcecKman; , sequenced bv th P e = 

/p. o y Sanger method 

San9er ' Proc ' Natl - s ci .. 74 , S463 , l9? 

Instead of sequencing with Klenow DNft polymerase _ " 
sequencing reaction wap carrled ^ using a ^ ^ 

Bxoeystems ( . T „ dye deoxy terminator ^ * PPl " d 

ko. !4 o 115 o,. Primerl (SEQIDN0 . 35 / o c ; e Dr se9uencin9 "'^ 

«°=36> (la each case , „„, ^ °' 35 ' " P — 2 «*> - 

W was employed as primers i„ separate 
sequencing reactions. The 

e sequencing reaction was * 

* 3,3. DN A sequencing apparatus ( App lied ^ " 
accordance with the instructions of the apparatus 
manufacturer. 

to MI The nucleotide seguence Qf thsamp d 

region. an d the amino aci d sequence d e d uced from it are 
Presents in ^ ^ ^ a ^ 

ID NO:37 and SEQ ID NO-38 ° 

Wel1 38 amino a <=id SEQ id no . 3 o 
The t op line ln TaWe i ^ ^ 0 »0.3 9 . 

mrddie iine corresponds to SEQ „ „ 0:38 , a „ d the 
corresponds to the amino acid SEQ ID NOl3s . 
f065] Table i ._ 

AAATAltvrthsvlkgivqo 

QDNLLRatotv^ 

AI QAQ 0 HLLR LSVW 
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GGGGTATTAGACAACTCCGAGCTCGCCTGCAAGCCTTAGAAACCCTTATACAGAATCAGG ' 
+ + + + + + 

CCCCATAATCTGTTGAGGCTCGAGCGGACGTTCGGAATCTTTGGGAATATGTCTTAGTCG 

G I R Q L RA R L Q A LE T L I Q N Q Q 

AACGCCTAAACCTAT 

+ 195 

TTGCGGATTTGGATA 

R L N Li 

[066] Example 5: 

[067] The found nucleotide sequence from Table 1 was 
examined for homologous sequences in the GENEBANK database 

(Release 72, June 1992) using the GCG computer program 
(Genetic Computer Group, Inc., Wisconsin USA, Version 7.1, 

March 1992) . Most of the nucleotide sequences of 

immunodef icient viruses of human origin and of isolates from 

primates known by July 1992 are contained in this database. 

[068] The highest homology shown by the nucleotide 
sequence from Table 1, of 66% , is to a chimpanzee isolate. 
The highest homology shown by the investigated DNA sequence 
from MVP-5180/91 (SEQ ID NO: 56) to HIV-1 isolates is 64%. The 
DNA from Table 1 is 56% homologous to HIV-2 isolates. Apart 
from the chimpanzee isolate sequence, the best homology 
between the nucleotide sequence from Table 1 (SEQ ID NO: 37; 
SEQ ID NO: 38) and segments of DNA from primate isolates (SIV: 
simian immunodeficiency virus) is found with a DNA sequence 
encoding a part of the coat protein region from the SIV 
isolate (African long-tailed monkey) TYO-1. The homology is 
61.5%. 
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[069] Example 6: 

..70, The found amino acid segU£nce ^ Tawe 
-0-3. was e*am ln ed for homologous ^ ^ 

prote ln data base (Relea8e 22 ^ i992) using 

C °* Uter Pr ° 9ram - NOSC ° f «» Protein seguences of 
inefficiency viruses of origin ^ ± 

primates known by June 1992 . . 

2 arS Cmtalned ^ this database. 
1071] The highest homology shown by the amino acid 
seguence from Table ! (SEQ ID NO:39) , of „ ^ ± 

segment of ooat protein from the aboveme„tione d ohimpan.ee 
-late. Th e best homoiogy among m , coat proteins ^ 

J" a ; ld SE9UenCe Table 1 (SEQ ID HO:39) ia founa ^ 

the folate HIV-l Mal . The homology ±- ^ ^ ^ 

homoiogy o f the amino aci d seguenoe from Tabie a (SEQ ID 
- = 39, to „IV- 2 coat pro teins is 52% (isolate 

I"' ~ HIV " 2 • —as. are at most only 

64-6 identical in the corr«. , . y 

the corresponding protein segment, the MVP- 

8 <SEQ 10 ">'»> —a rs to be an „ IV V ariaT 

wh^ch clearly di f £e rs structurally £rom m , and ^ ~ . 

thus represents an example of an independent group of HIV 
viruses. 



t07a] The amino aoid sequence of the amplified region of - 
TOA (Table 1, SE0 ID NO:39, f rom the HIV i 1 

tne HIV isolate MVP-E180/91 

(SEQ ID NO:56) overlaid =„ • 

overlaps an ammunodiagnostically important 

2T ( :\r coat protein sp 41 fr ° m ^ «— 

" ' ' Table 2 ' " hiC " «» ID NO = 6 l as the top line 

-d SE0 1D N 0.- 6 3 as the bottQm ^ ^ " ^ 
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ms. lS6l 261 . 267 , 1987; Norrby et ai _ Nature _ ^ 

1987) . 



1073] corresponding amino acid regions! from the coat 
proteins of HIV-2 and SIV ar. 

o biv are likewise imraunodiagnostically 
conserved (Gnann et ai . , Science, pp. 1346 . 1349 , „„, . ^ 
peptides from this coat protein region of HIV-1 and HIV-3 are' 

employed as solid-phase antigens in m»„„ 

" gens ln many commercially 

available HIV-1/2 antibody screening te^, a 

y weening tests. Approximately 99% 

of the anti-HIV-1 and anti-HXV-2 positive sera can be 
identified by them. 

1074] The amino acid region of the MVP-sieo/91 coat 
protein (Table !, could he of serodiagnostic importance owing 
to the overiap with. the immunodiagnostically important region 
from gp „. This would be ^ ^ ^ 

from HIV-infected patients failed to react positively with any 
of the commercially available antibody screening tests In 
these cases, the infection could be with a virus which was 
closely related to MVP-5180/91 (SEQ ID NO:56) 

[075] auu, .includes SEQ ID NO :61 as the top line 
and SEQ ID NO.-63 as the bottom line) 

1 f ^Y? RyLKD 00LLGIWGCS<3KI,ICTTAVP WN fls 
MGIRQLRARLQALETLiQNQQRLNL 

[076] Example 7: 

1077, DNA isolation, amplification and structural 
characterises of genome segments from the HIV isolate MVP- - 
5X80/91 (SEQ ID NO:56) (encoding gp 



[078] Genomic DNA from MVP-5180/91 (SEQ ID NO:56)- 
.. infected HUT 78 cells was isolated as described. 

1079] in order to characterize genomic regions of the 
isolate MVP-5180/91, PCR (polymerase chain reaction) 
experiments were carried out using primer pairs from the gp 41 
coat protein region, pcr (saixi et al . . Science 239. 487-491 
1988, and inverse PCR (Triglia et al . , Nucl. Acids. Res i£. ' 
8186. 1988, were carried out with the following modifications. 

[080] 1. PCR 

1081, For the amplification of HIV-specific DNA regions 

5 ,1 (218 „g/ml) of genomic DNA from MVP-5180/91-infected HUT 

78 cells were pipetted int-<-» i nn t 

ctea into a 100 „1 reaction mixture (0.25 mM 

dNTP. in each case 1 „ primer 163 env (SEQ ID NO.40, and 
primer envend (SEQ ID NO:41, . 10 * Tris HC1. pH 8.3. 50 mM 
KC1. 1.5 mM MgCl,. 0.001* gelatin. 2.. 5 units of Tag polymerase 

(Perkin Elmer,,, and amplification was then carried out in 
accordance with the following temperature program: i. initial 

denaturation: 3 min. 95°C, 2 amn Hf^,.. 

v-, <!. amplification: 90 sec. 94°c 60 

sec. 56°C, 90 sec. 72°C (30 cycles). 
[082] 2. Inverse PCR 

[083] The 5' region of gp 41 (N terminus) and the 3' 
sequence of gp 120 were amplified by means of "inverse PCR- 
For this. 100 ,1 of a genomic DNA preparation ,218 wW) from 
MVP-5180/91-infected HUT 78 cells were digested at 37-c for 1 
hour in a final volume of 200 „1 using 10 units, of the 
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restriction endonuclease Sau3a. The DNA was subsequently 
extracted with phenol and then precipitated using sodium 
acetate (final concentration 300 mM) and 2.5 volumes of 
ethanol, with storage at -70°C for 10 min, and then 
centrifuged down in an Eppendorf centrifuge; the pellet was 
then dried and resuspended in 890 /il of distilled water. 

Following addition of 100 fil of ligase buffer (50 mM Tris HCl , 

pH 7.8, 10 mM MgCl 2 , 10 mM DTT # 1 mM ATP, 25 fig/ml bovine 

serum albumin) and 10 fxl of T4 DNA ligase (from Boehringer, 

Mannheim) , the DNA fragments were ligated at room temperature 
for 3 hours and then extracted with phenol once again and 

precipitated with sodium acetate and ethanol as above. After 
centrifuging down and drying, the DNA was resuspended in 4 0 ^tl 

of distilled water and digested for 1 hour with 10 units of 
the restriction endonuclease SacI (from Boehringer, Mannheim) . 
5 pi of this mixture were then employed in a PCR experiment as 

described under "1. PCR". The primers 168i (SEQ ID NO:42) and 
169i (SEQ ID NO: 43) were used for the inverse PCR in place of 
primers 163env (SEQ ID NO: 40) and envend (SEQ ID NO: 41) . 

[084] The primers 163env (SEQ ID NO:40), 168i (SEQ ID 
NO: 42) and 169i (SEQ ID NO: 43) were selected from that part of 
the sequence of the HIV isolate MVP- 5180 (SEQ ID NO: 56) which 
had already been elucidated (Example 4) . 

[085] The primers used for the PCR/inverse PCR and the 
nucleotide sequencing were synthesized on a Biosearch 8750 
oligonucleotide synthesizer, with the primers having the 
following sequences: 
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Primer 163env (SEQ ID NO:40) : 

5 ' CAG AAT CAG CAA CGC CTA AAC C 3 • 
Primer envend (SEQ ID NO: 41) : 

5 • GCC CTG TCT TAT TCT TCT AGG 3 • 

(position from HIV-l isolate BH10: bases 

8129-8105) 

Primer 168i (SEQ ID NO:42) : 

5 • GCC TGC AAG CCT TAG AAA CC 3 1 
Primer 169i (SEQ ID NO: 43) : 

5' GCA CTA TAC CCT TCA GTA CAC TG 3' 
[086] The amplified DNA was fractionated on a 3% 
"Nusieve" agarose gel (from Biozyme) and the amplified ' 
fragment was then cut out and an equal volume of buffer (l * 
TEE (0.09 M Tris borate, 0.002 M EDTA ,• pH 8.0)) was added to 
it. After incubating the DNA/agarose mixture at 70°C for 10 
minutes, and subsequent phenol extraction^ the DNA was 
precipitated from the aqueous phase by adding l/io vol of 3 M 
NaAc, pH 5.5, and 2 vol of ethanol, and storing at -20 °C for 
15', and then pelleted in an Eppendorf centrifuge (13,000 rpm, 
10', 4°C). The pelleted DNA was dried and then taken up. in 
water and sequenced by the method of Sanger (F. Sanger, Proc. 
Natl. Acad. Sci., 74: 5463, 1977) following photometric 
determination of. the DNA concentration at 260 nm in a 
spectrophotometer (from Beckman) . Instead of sequencing with 
Klenow DNA polymerase, the sequencing reaction was carried out 
using a kit from Applied Biosystems ("Tag dye deoxy terminator 
cycle sequencing", order No.: 401150). Primer 163env (SEQ ID 
NO: 40) or primer envend (SEQ ID NO: 41) (in each case 1 „M) was 
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employed as the primer in separate sequencing reactions. The 
amplified DNA from the inverse PCR experiment was sequenced 
using primers 1681 (SEQ ID NO:42) and 1691 (SEQ ID NO:43). 
The sequencing reaction was analysed on an Applied Biosyst ems 
373A DNA sequencing apparatus in accordance with the 
instructions of the apparatus manufacturer. 

[087] The nucleotide sequence of the amplified DNA 
region, and the amino acid sequence deduced from i t/ are 
presented in Table 3. Table 3 includes DNA sequences SEQ ID 
NO:44 and SEQ ID NO:45, as well as amino acid sequence SEQ ID 
NO:46. in Table 3, the top line corresponds to SEQ ID NO:44, 
the middle line corresponds to SEQ ID NO:45, and the bottom ' 
line represents amino acid sequence SEQ ID NO: 46. 

[088] Table 3 



1 

tttacagttctggttattatttgtaagtgtggggagtct 6 0 

M S R P I I u I H TPHREKR|AV'Glj 

gpi2o gp41 

ACCCTTACGATAAGAACCCCCACGATTCACGTCGTCCATCGTGA 120 
GMLFLGVLSAAGSTMG AAAT 

GTCGCGACTGCCATGCCTGGGTGTCACAT^ACTTCCCATATCACG 180 
ALTVRTHSVLKGIV OOODNL 
181 ™™ G ™ C ™^ 

ACGACTCTCGCTATGTCCGGGTCGTTGTGAACGACTCCAATAGACATA 



240 



L R A I OAQQH LliRLSVWO 1 R Q 



0 # 

AACTCCGAGCTCGCCTGCAAGCCTTAGAAACCCTTATACAGAATCAGCAACGCCTAAACC 

241 + + + + + + 300 

TTGAGGCTCGAGCGGACGTTCGGAATCTTTGGGAATATGTCTTAGTCGTTGCGGATTTGG 

LR ARLQALE TL I QNQQRLNL 

TATGGGGCTGTAAAGGAAAACTAATCTGTTACACATCAGTAAAATGGAACACATCATGGT 
301 + + + + + + 36Q 

ATACCCCGACATTTCCTTTTGATTAGACAATGTGTAGTCATTTTACCTTGTGTAGTACCA 
W G C K G K L I C Y T S V K W N T S W S 

CAGGAGGATATAATGATGACAGTATTTGGGACAACCTTACATGGCAGCAATGGGACCAAC 
361 + + + + + + 420 

GTCCTCCTATATTACTACTGTCATAAACCCTGTTGGAATGTACCGTCGTTACCCTGGTTG 
GGYNDDS I WDNLT WQQWDQH 
ACATAAACAATG TAAG CTCCATTATATATG ATG AAATAC AAGC AGCACAAGACC AACAGG 

421 + + + + + :. + 460 

TGTATTTGTTACATTCGAGGTAATATATACTACTTTATGTTCGTCGTGTTCTGGTTGTCC 
INNVSSI IYDEIQAAQDQQE 

A7VAAGAATGTAAAAGCATTGTTGGAGCTAGATGAATGGGCCTCTCTTTGGAATTGGTTTG 
481 + --- + + .-. + + + 5 4 0 

TTTTCTTACATTTTCGTAACAACCTCGATCTACTTACCCGGAGAGAAACCTTAACCAAAC 

KNVKALLELDEWASLWNWFD 

ACATAACTT^AATGGTTGTGGTATATAAAAATAGCTATAATCATAGTGGGAGCACTAATAG 

541 + + + + + --- + 600 

TGTATTGATTTACCAACACCATATATTTTTATCGATATTAGTATCACCCTCGTGATTATC 

I TKWL', WYIKIAI I IVGALIG 

GTATAAGAGTTATCATGATAGTACTTAATCTAGTGAAGAACATTAGGCAGGGATATCAAC 

601 - + + + + + -+ 660 

CATATTCTCAATAGTACTATCATGAATTAGATCACTTCTTGTAATCCGTCCCTATAGTTG 

I R V .ZM-IVLNZjVKNIRQGYQP 

CCCTCTCGTTGCAGATCCCTGTCCCACACCGGCAGGAAGCAGAAACGCCAGGAAGAACAG 
661 + + + + + + 720 

GGGAGAGCAACGTCTAGGGACAGGGTGTGGCCGTCCTTCGTCTTTGCGGTCCTTCTTGTC 
LSLQI PVPH RQEAE TPGRTG 

GAGAAGAAGGTGGAGAAGGAGACAGGCCCAAGTGGACAGCCTTGCCACCAGGATTCTTGC 
721 + + + + + + 790 

CTCTTCTTCCACCTCTTCCTCTGTCCGGGTTCACCTGTCGGAACGGTGGTCCTAAGAACG 
EEGGEGDRPKWTALPPGFLQ 
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84 0 



» T D L R t ^^^^ 

T«T ATCaoGGATC ' ' L » T y H L L S N I, 

1 S G 1 " K ^ !» V l CCCTCACAC "««ccc^ 

Ml ^f AC,UiTTO ««CTTG raGACTT ' L G L ° L " 1 * 0 0 
T^ raoTOCTAcWcCT " ° A ^ - 0 V „ L „ E l 

<° 90 ' I*. found nucleotide 

GENEBANK d -a base melease *~ h °-^9ous seguences ^ 
~— — <0ene tic ^ »»> — . «. oc G 

>™unode flclency viruses «- nucl eotlde 

taOTO by July i992 - - from . 

f •»« M 9 „ eEt no^ losy r;;^ - 

• 5 > to an hiv-2 lBola ^ 
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is 62%. The DMA from Table 3 is 50 % h™, , 

isolates . homologous to HIV-2 



1092] The am.no acid sequence deduced from the 
nucleotide essence from Table 3 (SEQ ID N0 . 46) wa 
for homologous sequences in th « examined 
-ease 22. Ju ne 1 992 , J" ^ ^ 
of the protein sequenc e of , "~ r 

o-gin end of isolates LI 1 — ~«— * — of human 

68 from P»matea known by June iq 9 , 
contained in this database ^ 

homologous to the HIV-l isolate Mai. atbest _ % 

= coat proteins .isolate HIV-2 D194) <% h ° ra0l ° 90UE t0 ^ 

[094]. If, by contrast, the an 4 n • 

HIV l s« P amin ° acid sequence of 

HIV-l i« compared with the HIV-l gp 41 nm 

SWISSPROT database the h • „ " in the 

hl9hSSt ^logy is , as expected 
almost 100%, and i p Clea ' 

^vt>, ana the lowest 78%. 

[OSS] These clear structural ^ *- 
sequence re g ion from Table 3 a n d h ^ 
-cm HIV-l and „ 1V -2 sugges h a t ~ 

»■..» - an „ IV variant „hic is ; tfr' S180/91 ~ 

clearly differs structural!,, 
from HIV-l and HIV-2 it s c Rurally 

— should be assign ^ » 

— a if fer from HIV-l and HIV-2 ^ " ^ ^ 
1096, The peptide from amino acid 584 to • 

of the HIV-l coat protein aCld 618 

protean regaon (SEQ l D NO:61) is 
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particular serodiagnostic interest (numbering in accordance 
with Wain Hobson et al . , Cell 40: 9-17, 1985; Gnann et al". , J. 
Inf. Dis. 156: 261-267, 1987; Norrby et al . , Nature, 329: 248- 
250/1987). Corresponding amino acid regions from the coat 
proteins of HIV-2 and SIV are likewise immunodiagnostically 
conserved (Gnann et al . , Science, pp. 1346-1349, 1987). Thus, 
peptides from this coat protein region of HIV-1 and HIV-2 are 
employed as solid-phase antigens in many commercially 
available HIV- 1/2 antibody screening tests. Using them, 
approximately 99% of the anti-HIV-1 and anti-HIV-2 -positive 
sera can be identified. 

[097] The corresponding amino acid region of the MVPt. 
5180/91 coat protein (Table 4), as well as the whole gp 41 of 
this isolate, could be of serodiagnostic importance, 
particularly if antisera from HIV-infected patients either did 
not react at all or only reacted weakly in commercially 
available antibody screening tests. In these cases, the 
infection could be due to a virus which is closely related to 
MVP-5180/91 (SEQ ID NO:56). 

[098] Table 4 includes SEQ ID NO: 61, which is designated 
as line 1, and also highlights in line 2 the points- of 
difference from the amino acid sequence designated SEQ ID 
NO:62. Amino acid sequence SEQ ID NO:62 appears in full 
following Table 4. 

[099] Table 4 : 

1 RILAVERYLKDQQLLGIWGCSGKLICTTAVPWNAS 

2 LQ L TLIQN R NL»* K Y S K T 



1 - HIV-l amino acid seguence f rom g P 41 = (SEQ ID 

2 = MVP-5180 seguence from gp 41 onlv ^ff 

g P 41 • Only differences from. the 
- HIV-l sequence are indicated. 

1100) The peptide, which was found with the aid of 
infection deriving £rom mp . 51s0i chus _ ^ ^ 
sequence (SEQ id NO:62) KX^l^X^OCK^ClW^ 

• I101J The present invention therefore relates to 
peptides which can he prepared recombinant^ or synthetically 
and have the sequence indicated above, or a constituent 
sequence thereof, the constituent sequences having at leas t e 
consecutive amino acids, preferably S and particularly 
preferably 12 consecutive amino acids. 
[102] Example S: 

11031 Cloning of the whole genome of the HIV isolate . 

MVP-5180 (SEQ ID NO:56) 

U04] a) Preparation of a genomic library 

[105] Genomic DNA f rom MVP-5180-inf acted HUT 78 cells 

was isolated as described. 

U06) 300 „ 9 of this DNA were incubated for 45 min in a 
volume of ,70 ,1. together with 0.2, u of the restriction 
enzyme Sau3A. The DNA, which was only partially cut in this ' 
incubation, was subsequently size-f ractionated on a 0 7* 
agarose gel ( low melting agarose. N usieve> and fragments of 
between 10 and 21 kb were cut out. The agarose was melted at 
70*C for 10 min and the same volume of buffer «l . TBB. 0.2 M ■ - 

NaCl) was then added to it c,,k 

ea to at. Subsequently, after having 

extracted twice with nhpnni 0 ^ 

th phenol and once wath chloroform, the DNA 



• was precipitated by adding l/io vol. of 3 M sodium acetate 
solution (P H 5.9) and 2 . 5 vol. of ethanol, and storing at 
-70°C for 10 min. The precipitated DNA was centrifuged down 
and dried and then dissolved in water at a concentration of 
M9/M1. " ■ 

[107] The yield of size-fractionated DNA was about 60 
M9- 5 M g of this DNA were incubated at 37°C for 20 min in an 
appropriate buffer together with 1 u of alkaline phosphatase 
In this way, the risk of multiple insertions of size- 
fractionated DNA was reduced by eliminating the 5 ■ -terminal 
phosphate radical. The phosphatase treatment was stopped by 
extracting with phenol and the DNA was precipitated as above 
and then ligated at 15°C for 12 hours together with 1 „g of 
the vector (2 DASH , BamHI-cut, Stratagene No.: 247611) in a 
total volume of 6 M l using 2 Weiss units of Lambda T4 ligase. 
Following completed ligation, the DNA was packaged into phage 
coats using a packaging kit (Gigapack II Gold, Stratagene No. 
247611) precisely in accordance with the manufacturer's 
instructions . 

[108] b) Radioactive labeling of the DNA probe. 

[109] The "random-primed DNA labeling kit" from 
Boehringer Mannheim (No.: 713 023) was employed for the 
labeling. The PGR product was labeled which was obtained as 
described in Example 3 using the primers sk68 (SEQ ID NO:21) 
and envb (SEQ ID NO:20) . i „g of this DNA was denatured by 2 

* 5 min of "boiling and subsequent cooling in ice water. 50 
mCi la- 32 p]-dCTP (NEN, No.: NEX-053H) were added for the 
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. labeling, other ingredient, were added by pipecte ±n 

accordance with the ^.nuf acturer • s instructions. Pollowing . 

LTd lnCUbati ° n " 3? ° C ' DHA ' WhlCh ~ - — tive i y 

labeled, was precipitated. Y 

tHO] c) Screening the phage library 

H»] 20. 000 Pfu ( pla g ue-for mi ng units) Qf ^ 

m 100 „1 of SM buffer (5.8 g of Nacl , Q „, „ 

y or naci, 2 g of M g S0< , 50 ml Qf 1 

M Tris, P H 7.5, and 5 ml of = -,. 

ln , , ■ = -nl of a 2, gelatin solution, diaaolved 

" 1 1 ° £ Hj0> Were added "> ,1 of a culture (strain 
■*.(»> (Stratagene. No . , 1<1ni| in Lfi medium> ^ 
contained 10 m„ MgS0) and 0 . 2% ^ ^ 

C overnight., the phages were adsorbed to the bacteria at 
C for 20 nun and ,, 5 ml of top a9aroee , ^ ^ 
cooled to 55-C, was then mi*e d in and the ^ . 
^strrbuted on a pre-war^ LB agar plate of M cm diameter . 
The plagues achieved confluence efter about 8 hours. AfCer 
that, nitrocellulose fiiters were l aid on the plat£s ^ ^ 
nunutes and were m arked asymmetriceliy . A£Cer having been 
carefully lif ted from the ^ ^ ^ _ ^ 

for 2 min (0.5 M NaOH, 1.5 m Na ci) i-w 

Naci, and then neutralized for 5 
mxn (0.5 M Tris, pH 8, 1. 5 M NaCI) The flit- 

^j-j . ine filters were 

subsequently baked at 80°C for 60 m-i« 

ror 60 mm and could then be 

hybridized to the probe For- t-v, ^ , ' 

prooe. For the prehybridization, the 

filters were incubated at 42°C f or 2 * v, 

, . 2-3 h ' whlle shaking, in 15 

ml of hybridization solution fsn* 

lon (50 ' 6 formamide, 0.5% SDS 5 * 

ss PE 5 . Denhardt , s solutlon and o j mg/mi saiTOn 

Par frlter. The [ 3? PJ -labeled DNA probes were denatured at 
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■ to the prehybridization solution and hybridization was carried 
out at 42-c for l 2 hours. Subsequently., the filters were 
washed at eo°C, firstly with 2 . ssc/0 . 1% SDS and then ^ 
0.2 . SSC/0.1% SDS. After the fnters ^ ^ 

hybridization signals were detected using the X-ray fil m x . . 
0MAT™AR (Kodak) . 

1112] Following elution in SM buffer, those plaques to 

which it was possible to a<3cH rt « a « ■ 

to assign a signal were individually 

separated in further dilution steps. 

1113] It was possible to identify the clone described 
below following screening of 2 . i 0 < plaques. 

(114) d, Jsolation of the phage DNA and subcloning 
[115] An overnight culture of the host strain SRB (P2) 
was infected with 10 1! of a phage eluate in S M buffer such 
that the culture initially grew densely but then lysed after 
about 6-8 h. cell recants were separated off fron, the lysed 
culture by centrifuging it twice at S.000 g for 10 min 
subsequently, the phage were pelleted by centrif ugation 
O5.000 g, 1 h>. and then taken up in 700 ,1 of l0 « MgSO< and 
extracted with phenol until a protein interface could no 
longer be seen. The phage DNA was then precipitated and 
cleaved with the restriction enzyme EcoRI. and the resulting 
EcoRI fragments were subcloned into the vector Bluescript KS" 
(Stratagene. No.: 212 208) . In all , 4 clones ^ obta .^_ 
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0 




refers to the total 

— °bt alned by PCR *a Ees 7< a6 and ^ 

- « « <-0 ID „ 0:S4) and ~"^»' ««* TAA TAT TCA Gca 

DNA template. The ^ « was used as ^ 

—t™,ti„, M . c , 3 mln _ ~ «* ve re: a ., inltlal 

»«'C an d ! min , 2 . c fM • l.» n*n M . c> 2 

'"'J The DNA was S ' 

*» the case of each 8 -*~ 
-Ploying phage dna of the clone"" EC ° R1 *<* 

- that the. „as a^JT^ ^ ~ — 

- s ubclone transition ^ one EcoRI 

'»« The poaitlon o£ ^ 

the full aeguence ^ ^ 



i:) The numbers give the positions of the bases in the full 
sequence of MVP-5180/91 (SEQ ID NO: 56) 

The full sequence of MVP-5180/91 is presented in Fig. 4 (SEQ 
ID NO:56) . 

[119] Example 10: 

[120] Delimitation of the full sequence of MVP-5180/91 
(SEQ ID NO: 56) from other HIV-1 isolates 

[121] The databanks Genbank, Release 75 of 2.93, EMBL 33 
of 12.92, and Swissprot 24 of 1.93 provided the basis for the 
following sequence comparisons. Comparisons of homology were 
carried out using the GCG software (version 7.2, 10.92. from 
the Genetics Computer Group, Wisconsin) . 

[122] Initially, the sequences of GAG, POL and ENV were 
compared with the database at the amino acid level using the 
"Wordsearch" program. The 50 best homologs were in each case 
compared with each other using the "Pileup" program. From 
this, it clearly emerges that MVP-5180/91 (SEQ ID NO:56) 
belongs in the HIV-1 genealogical tree but branches off from 
it at a very early stage, even prior to the chimpanzee virus 
SIVcpz, and thus represents a novel HIV-1 subfamily. In order 
to obtain numerical values for the homologies, MVP-5180 (SEQ 
ID NO: 56) was compared with the HIV-1, HIV- 2 and SIV sequences 
which in each case showed the best fit, and in addition with 
the SIVcpz sequence, using the "Gap" program. 
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[123] Table 6 : Homology values for the amino acid 
sequences of GAG, POL and ENV of the MVP-5180/91 isolate 



GAG 


. SIVcpz 


70.2% 
83 . 6% 


HIVlu 2 


69.9% 
81 .2% 


HIV2d 3 


53 . 6% 
71.3% 


SIVIa 4 


55 . 1% 
71.3% 


POL 


SIVcpz 


78.0% 
88 . 0% 


HIVlu 2 


76 . 1% 
86 . 8% 


HIV2d 3 


57 .2% 
71 . 9% 


SIVgb 5 


57.7% | 
74 .6% 


ENV 


SIVcpz 


53 .4% 
67 . 1% 


HIVlh 1 


50 . 9% 
67 . 2% 


HIV2d 3 


34 .4% 
58.7% 


SI Vat 6 


34 .4% 
57.8% 



1 h=hz32l/Zaire, 2 u=u455/Uganda , 3 d=jrcst, *a=agml55, 

5 gb=gbl, 6 at==agm 



[124] The upper numerical value expresses the identity 
and the lower value the similarity of the two sequences, 

[125] In addition to this, the database was searched at 
the nucleotide level using "Wordsearch" and "Gap". The 
homology values for the best matches in each- case are 
compiled in Table 7. 



[126] Table 7 ; Homology values for the nucleotide 
sequence of MVP-5180/91 





HIV1 




HIV2 




gag 


HIVelicg 


70.24 % 


HIV2bihz 


60.0 % 


pol 


HIVmal 


75.0 % 


HIV2cam2 


62.9 % 


env 


HIVsimi84 


59.7 % 


HIV2gha 


4 9.8 



[127] Example 11: 

[128] Description of the PCR amplification, cloning and 
sequencing of the gag gene of the HIV 5180 isolate. 

[129] In order to depict the spontaneous mutations 
arising during the course of virus multiplication, a part of 
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0 

- 2 Viral 9 ™ - usin S th. PC* technic and the 
DNA sequence thus obtained w^c „ 

ocained was compared with the sequence 
according to Fig. 4 (SEQ ID NO:5g) 

1130] The gag seouence was cloned in an overlapping 
manner fro m the LTR (i ong terTninal PP 

left end of the MV P - 5l80 qeno ' ^ Primer) ° f th * 

5180 genome through into the P ol gene 

(polymerase gene, pol3.5i primer) T h. \ • 
* . P 6rJ * The cloning strategy i s 

depicted schematically in Fig. 5 . 

1131] The PCK reactions were carried out using the DNA 
P^ers g iven helow, w hose fences were derived fL he 
HIV-l consensus sequence t>,» 

q ence. The sequencings were carried o,„- 
U s lng t„ e dld eo Xy chaln termination mechod 

«tJ.T ^ ™" 9 the ^ 9a 9 3 e„e ■ 

extends from nucleotide 817 (a of lw , 

the ATG start codon) to 
nucleotide 2300 (A of the last codon) . 

LTR1 (SEQ ID NO-47) . «r . ^ 

0.47) . 5 . CTA QCA CAG G 3 ' 

9ag3.5 (SEQ ID NO-48) • «; . 3 

°.«) . 5 -AAT GAG GAA GCU GCA GAU TGG GA-3 ■ 

(U=A/T) 

9a S (SEQ ID HO:49) , 5 ,. TCC CM ^ ^ ^ 

(U=A/T) 

9ag5 (SEQ ID NO.-50)- 5. rna 

" CCA GGA AGT GAC ATA GCA GGA AC 3 • 

9ag959 (SEQ ID NO • 51 ) • = , 

O. 51) . -CGT TGT TCA GAA TTC AAA CCC-3 ■ 

999111 (SE ° ID N ° :52) - — C CTA AAA AAT TAG CCT 
POlS.Si (SEQ ID N 0:S3, , 5 > -AAA CCT CCA ATT CCC CCT A-3 . 

H33] The DNA sequence obtained using the P C R tec h ■ 

- - * « — presented in 
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■ ID m-.ss) . a comparison of the two DNA sequences is presented 
. in Figure 6. Figure 6 includes SEQ ID NO: 57, which 
corresponds to Fig. « (SEQ ID N0:S6) and SEQ „ 
corresponds to- the DNA sequence obtained using the PCR 
technique. This showed that about 2% of the nucleotides 
differ from each other, aithough the virus is the same in the 
two cases. in Fig . 6 , the upper ^ each ^ repreeents 
the DNA sequence which is presented in Fig. 4 (SE Q 1D N0 . 56) 
and the lower line represents the DNA sequence obtained using 
the PCR technique. 

[134] in addition, the amino acid sequence of the gag 
protein, elucidated using the PCR technique, was compared with 
the amino acid sequence. of the corresponding protein deduced 

from Fig. 4 (SEQ ID NO -59) T h^ 0 _ u 

v iMu.sy;. Thls showed an amino acid 

difference of about 2.2%. The comparison is presented in Fig 
7. the lower line in each case representing the amino acid 

sequence which was deduced fmm tv, 0 ^ 

ed trom the sequence obtained using 

the PCR technique. Figure 7 includes amino acid SEQ id N0 . 5 9 
which was elucidated in accordance with Fig. 4 (SEQ ID NO:S6) ' 
and the amino acid sequence (SEQ ID NO: 60) derived using the 
PCR technique. 

[135] Example 12: 

1136] The sequence of the virus MVP-sjeo (SEQ ID NO-56) 
according to the invention was compared with the consensus 

sequences of HIV-i and HIV-2 and wit-h 

and with the sequence of ANT- 70 

(WO 89/12094), insofar as this was known. 

[137] in this connection, the following results were 
obtained : 
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[138] Table 8; 



Gene locus 


Deviating 
nucleotides 


Number of the 
nucleotides 


% homology 
(approximated) 


LTR 


207 
308 
115 


630 


HIV-1 
HIV-2 
ANT 70 


67 % 
51 % 


GAG 


448 
570 


1501 


HIV-1 
HIV-2 


70 % 
62 % 


POL 


763 
1011 


3010 


HIV-1 
HIV-2 


74% 
66% 


VI F 


183 
338 


578 


ri-L V — «L 

HIV-2 


68% 
42% 


ENV 


1196 

"1 *") O O 


2534 


HIV-1 
HIV-2 


53% 
49% 


NEF 


285 
342 


621 


HIV-1 
HIV-2 


54% 
45% 


total 


3082 
3858 


8874 


HIV-1 
HIV-2 


65% 
56% 



[139] In the above table, "HIV-1- denotes consensus 
sequences of HIV-1 viruses; "HIV-2" denotes consensus 
sequences of HIV-2 viruses; ANT- 70 denotes the partial 
sequence of a virus designated HIV- 3 and disclosed in WO 
89/12094. 

[14 0] The present invention therefore relates to 
viruses, DNA sequences and amino acid sequences, and 
constituent sequences thereof, which possess such a degree of 
homology with the sequence presented in Fig. 4 (SEQ ID NO:56), 
based on the gene loci, that at most the fractions given in 
Table 9, expressed in % values, are different. 
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[141] Table 9 ; Homology based on gene loci, expressed as 



maximum differences 



Gene locus 



Differences - Preferred 

differences 



Particularly 

preferred 

differences 



LTR 
GAG 
POL 
VIF 
ENV 
NEF 



17 % 

29. % 

25 % 

31 % 

46 % 

16 % 



15 % 
28 % 
24 % 
30 % 
45 % 
12 % 



10 % 

14 % 
12 % 

15 % 
22 % 
10 % 



[142] The homology values in % given in Table 9 mean 
that, when comparing the sequence according to Fig. 4 (SEQ ID 
NO: 56) with a sequence of another virus, at most a fraction of 
the sequence corresponding to the abovementioned percentage 
values, may be different. 

[143> Example 13: V3 loop 

[144] This loop is the main neutralizing region in HIV 
and the immunological specificities of the region are 
documented in summary form in Figure 8. This is a copy from a 
work by Peter Nara (1990) from AIDS . The amino acid sequence 
of the V3 loop is shown diagrammatically and is compared with 
the IIIB virus, now LAI, and the first HIV-2 isolate (ROD). 
Individual amino acids are conserved at the cystine bridge. 
Whereas the crown of HIV-1 is GPGR or GPGQ and that of HIV-2 
is GHVF, the crown of MVP-5180/91 (SEQ ID NO: 56) is formed 
from the amino acids GPMR. The motif with methionine has not 
previously been described and, emphasizes the individuality of 
MVP-5180/91 (SEQ ID NO:56) . 
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H«J After having determined the nucleotide 
the virus the V3-lr,™ ieotl <3e sequence of 

loop-regaon was amplified using the pch 
technique by using suitable primers «, 

-served, especially a chang! t e m tT "~ ^ 

. hB , , a or the methionine codon (ATG) 

the leucine codon (CTG) ° 

fl46] m the following the am ^ 
the cloned nucleic acid s 

obtained after amol±f ^ * "~- 

amplification with the help of PCR technology , 

MVP 5180 (cloned) (SEQ ID NO: 54): 
CIREGIAEVQDIYTGPMRWRSMTLKRSNNTSPRSRVAYC 

MVP 5X80 (PCT "technique)- (SEQ ID NO: 55) : 
CI REGIAEVQDLHTGPLRWRSI 



3MTLKKS SNSHTQPRS KVAYC 



1147) Example 14 



[148] In order to demonstrate th„* 

cannot be identified ■ ^ SSra whic » 

dentlfled ln a normal HIV-i +2 srree • 

P-ved to be HXV-a-positive „i th the d ~" 
'3,0 „ NO! 5 6) according to the i 
herefrom, various sera frl D t " 

-mined in the EIA test ^ ^ — 

f!49] 156 anti-HIV-i ^ • 

« HIV 1 -positive sera were examine • 
study carried out in th- r examined m a 

the cameroons. Substantial 
diagnostically relevant differs 

these sera The ^• ^ ^rved i„ two of 

e-. The extinctions which w ere measured _ ^ ^ 
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Table 10 below. CAM-A and CAM-B denote the sera of different 
patients. 

[150] Table in - 

Patient sera MVP-5180-EIA HIV-l + HIV-2 EIA 



C^-A . 2.886 
CAM-B 11Q2 

The cutoff for both tests was 0.300. 

1151] in a further study on 47 anti-HIV-i-positive sera 
from the Cameroons, two sera were of particular note. One of 
these (93-1000) derives from a patient showing relatively few 
symptoms and the other (93-1001) from a patient suffering from 
AIDS. The extinction values for the two EIA tests are 
compared in Table li below: 

[152] Table 1 i , 
Patient sera MVP-5180-EIA HIV-l + HIV-2 EIA 



93-1000 > p c 

> 1.495 

93 " 1001 0.692 0>314 

[153] The cutoff was 0.3 in this case as well. The 

extinction values for oatienr o-i -i nm j 

patient 93-1001 demonstrate that the 

normal HIV-l ♦ HIV-2 EIA oan fail whereas clear deteccion i= 
possible the antigen according to the invention is employed. 
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